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RENEWAL OF PERMITS TO OPERATE-'NINE 
STORAGE TANKS-AT THE FEMP (OEPA) NO. 
1431110128 T062, T063, T064, T065, T066, T068, 
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Y, - 479 
Restoration Management Corporation P.0. BOX .398704 Cincinnati, Ohio 45239-8704 (513) 738-6200 - 

September 21, 1993 

U. S. Department o f  Energy 
Fernald Environmental Management P r o j e c t  
L e t t e r  No. C:RP:93-0161 

M r .  Peter  Sturdevant 
Compliance S p e c i a l i s t  
Hamil ton County Department 

o f  Environmental Serv ices 
A i r  Q u a l i t y  Management D i v i s i o n  
1632 Centra l  Parkway 
C inc inna t i ,  Ohio 45210 

Dear M r .  Sturdevant:  

RENEWAL OF PERMITS TO OPERATE - NINE STORAGE TANKS - AT THE FERNALD ENVIRONMENTAL 
MANAGEMENT PROJECT (OEPA) NO. 1431110128 T062, T063, T064, T065, T066, T068, 
T069, T070, TO71 

Enclosed p lease f i n d  t h e  renewal app l i ca t i ons  f o r  t h e  n ine  s torage tanks a t  t h e  
FEMP. The Permits t o  Operate w i l l  exp i re  on December 13, 1993 f o r  t h r e e  o f  t h e  
tanks, and on December 20, 1993 f o r  t he  remaining s i x  tanks.  A check f o r  $135.00 
i s  enclosed t o  cover t h e  a p p l i c a t i o n  fee. 

Please contac t  M r .  Bob Roulston o f  my s t a f f  a t  738-6907 i f  you have any quest ions 
about t h i s  a p p l i c a t i o n .  

S i  ncere l  y , 
/' 

J$&dL.- *- 

V ice Pres ident  
Regulatory Programs 

KLA:RKR:mhv 
Attachments 

0001. 



M r .  Pe ter  Sturdevant 
L e t t e r  No. C:RP:93-0161 
Page 2 

cc:  R. 
S. 

W .  
M. 

B i scho f f ,  FERMCO, w/o attachments 
Beckman, FERMCO, w/o attachments 

Rowerl. Mendel sohn, DOE Cont rac t  Speci a1 i s t  
W .  J .  Quaider ,  DOE-FN 
R. K. Roulston, FERMCO, w/o attachments 
P. B. Spot ts ,  FERMCO, w/o attachments 
AR Coord inator  ,? 
PR F i l e s  (PTO T062, T063, T064, T065, 1066, 1068, T069, 1070, 1071) 
F i l e  Record Storage Copy 108.6 
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OHIO ENVIRONMENTAL PROTECTION AGENCY 

AN AIR CONTAMINANT SOURCE 
8 APPLICATION FOR A PERMIT TO OPERATE p--. - 4r98 - 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Faci 1 i ty Name 

7400 Wi 1 1  ev Road Post Office Box 398704 
Facility Address Mailing Address 

City County Zip City State Zip 

Telephone Area Number Telephone 

P r 0.i e c t Person to Contact. 

Fernal d Hami 1 ton 45030 Cincinnati OH 45239-8705 

513/ 738-6502 513/ 738-6502 

#1431110128-T062 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix 6,  Fuel-Burning Equipment 
- Appendix C, Incinerator - Appendix D, Surface Coating or 

Printing Operation 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasol ine P1 ant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 
- Appendix M, Fugitive Dust 

C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manuf acturi na 
- Appendix 0, Dry Cleaniig 

Facil i ty ' 

- Appendix P, Landfi 1 1  s 
- Other Appendix 
- Compl i ance Time Schedule 

2. Description of Source (same as used on appendix): Tank 17C 

3. Your identification for Source (same as used on appendix): 02-093 

I, being the individual specified in Rule 3745-35-02(8) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
all attachments) : 

2) Emission Calculations Authori'zed Signature' 
1) Appendix E M/&l-. 

G r K e n n e t h  L. Alkema 
Vice President Requl atorv Proqrams 
Title 

Date 
4h 7/Y.t 

0004  
*PursuanC 'ta - 4 p+% OAC Rule 3745-35-02 (B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
\ "  ' 

prohibited to 3704.05 Ohio Revised Code. Page 1 €PA-3161 
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.? ‘ FOR OFFICIAL USE ONLY 

Premise ,,No. ‘ I I I 
Source No. I 
Appl i c a t i o n  No. 1. 

DOE - FEMP 
(Fac i  1 i t y  Name) 

OEPA NO 1431110128 TO62 
APPENDIX E-2 FEMP I D  NO. 02-093 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number 17C (FEMP 2-093) Date I n s t a l l e d  1952 
EP2-084 (month/year) 

2. Tank c a p a c i t y :  2.250 g a l  1 ons 

3 .  Tank shape: [ X I  C y l i n d r i c a l  [ 3 Rectangular  
[ 3 Other, s p e c i f y  

4. ’Tank dimensions: Diameter 8’ He igh t  6’ Length N / A  Width N/A 

5. Tank s h e l l  m a t e r i a l :  [ 3 S t e e l  [ 3 Aluminum [ X I  Other,  s p e c i f y s t a i n l e s s  S t e e l  
6. Type o f  tank:  [ 3 E x t e r n a l  f l o a t i n g  r o o f  t a n k  

[ ] I n t e r n a l  f l o a t i n g  r o o f  tank 
[ X I  F i x e d  r o o f  t a n k  
[ 3 V e r t i c a l  c y l i n d r i c a l  t a n k  
[ 3 H o r i z o n t a l  c y l i n d r i c a l  t a n k  
[ ] Pressure t a n k  
[ 3 Other,  s p e c i f y  

[ 3 Spher ica l  

7. Locat ion  o f  tank:  [ X I  Outdoors [ 3 Indoors  [ 3 Underground 

8. Type o f  f i l l i n g :  [ X I  Splash [ 3 Submerged [ 3 Other,  s p e c i f y  
9. I f  t h i s  t a n k  i s  l o c a t e d  outdoors and above ground, p r o v i d e  t h e  p a i n t  c o l o r  o f  t h e  tank .  

N/A Tank i s  n o t  p a i n t e d  - S t a i n l e s s  S t e e l  

C o n d i t i o n  o f  p a i n t :  [ 3 Good [ 3 Poor 

[ 3 Aluminum ( s p e c u l a r )  [ 3 L i g h t  g r a y  [ 3 White 
[ 3 Aluminum ( d i f f u s e )  [ 3 Medium g r a y  [ 3 Other,  s p e c i f y  

I f  t h i s  tank  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete (a) t h r o u g h  (c )  
o f  t h i s  i tem.  N/A 

10. 

a) Type o f  vapor c o n t r o l  system 

Date i n s t a l l e d  (month and y e a r )  

b) Date t a n k  was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & y e a r )  
c )  Spec i fy  t h e  r a t e  o f  emiss ion o r  percent  c o n t r o l  (by we igh t )  f o r  any p o l l u t a n t s  b e i n g  
c o n t r o l  1 ed: 
(A t tach  c a l c u l a t i o n s  and t e s t  d a t a  t o  suppor t  response, un less  p r e v i o u s l y  submi t ted)  

Manufacturer  Make o r  model - -- 

N / A  

1 o f  2 



DOE - FEMP 
(Faci 1 i tys Name) 
17C (FEMi) 2-093 

( t a n k  ident i f icat ion)  

11. Complete the table  below for  any pressure or vacuum re l ie f  vent valve. N / A  

Pressure - '  Vacuum If pressure r e l i e f  i s  discharged t o  
Tvpe of Vent Valve Settinq Sett ina vapor  control. identifv the vapor  contrc 

12. Operational Data (complete ( a )  through (9) of t h i s  item for  a l l  materials stored or t o  
stored. Attach additional sheets i f  necessary.) 

a )  Material Dirtv Solvent (see note) Trade Name N /A 
Density: 7.3 lbs/gal or O API Producer N / A  

b)  Temperature of stored material: Average AMB O F  and Maximum AMB O F 
( I f  temperature i s  approximately outdoor  ambient temperature, write "AMB".)  

c)  Vapor pressure o f  stored material (Complete i ,  i i ,  i i i  o f  t h i s  item. If  vapor 
pressure i s  n o t  known, write "unknown")  : 

i . )  Actual vapor  pressure: unknown psia a t  average storage temperature 

i i . )  Reid vapor pressure: Average psi and minimum-maximum - psi 

i i i . )  I f  material stored i s  a gas or l iqu i f ied  gas, provide the pressure a t  which i t  

Type of l iquid organic material ( I f  the material i s  an  organic l iquid other t h a n  a 

unknown psia a t  maximum storage temperatu 

i s  stored: psi gage a t  O F  

d )  

question bel ow. ) 
gasoline, fuel o i l ,  kerosene, crude o i l ,  lubricant or other petroleum l iquid,  answer 

I s  i t  a photochemically reactive material? [ X I  Yes [ ] No 

e )  Type of waste material . ( I f  the material i s  a waste, answer the question below.) 

I s  i t  a hazardous waste? [ 3 yes [ 3 No 
If  yes, identify type ( E P A  hazardous waste number) 

f) Indicate the year (or-12-month period) fo r  item (9 ) :  1983 
g )  A n n u a l  , t h r o u g h p u t  o f  materi a1 : 18,750 gal  1 ons. 

Completed by Robert K.  Roulston.  J r .  Date A m .  30. 1993 

NOTE: 75% Kerosene, 25% Tributyl Phosphate, t race Uranium content. 

2 o f  2 
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. .  

Storage Tank 
Emission Report 

Tuesday, September 14 1993 

---- Tank Characteristics .---- 
Identification 

Identification No.: 17C/2-093 
City : Dayton 
State: Ohio 
Company : DOE- F EMP 

Input Parameters 
Type o f  Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 6 
Diameter (ft) : 8 
Liquid Height (ft): 6 
Volume (gal 1 ons) : 2250 
Turnovers: 8 
Net Throughput (gal /yr) : 18750 

Roof Characteristics 
Roof Type: Cone 
Roof Height (ft): 0.000 
Slope (ft/ft): 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
Shel 1 Col or/Shade: A1 umi num/Specul ar 
Shel 1 Condi t i on : Good 
Roof Col or/Shade: A1 umi num/Specul ar 
Roof Condi ti on : Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenhei t) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenheit) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenhei t) = 61.50 
Daily Ambient Temperature Range = 19.20 
Solar Insolation Factor = 1160 .OO 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees Farenhei t) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenhei t) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 26.49 



. 

---- Storage Tank Vapor Pressure In fo rma t ion  ---- 
Tuesday, September 14 1993 
Storage Tank Emission Report 

Page 2 

Spec ia t ion  Opt ion:  None 
Chemical L iqu id :  Kerosene 

Vapor Pressure o f  t o t a l  m ix tu re  = 0.041000 
Minimum Vapor Pressure o f  t o t a l  m ix tu re  = 0.041000 
Maximum Vapor Pressure o f  t o t a l  m ix tu re  = 0.041000 
Vapor Molecular  Weight o f  M ix tu re  = 180.000000 

---- Storage Tank Standing Loss In fo rmat ion  (AP-42) ---- 
Vapor pressure range = 0.000000 

Roof Outage = 0.00 ' 

Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 
Vapor Densi ty  = 0.0013 
Breather  Vent Range = 0.000000 
Vapor Space Expansion Factor  = 0.037217 
Vented Vapor Sa tu ra t i on  Fac tor  = 1.000000 
To ta l  Standing Losses = 0.00 

---- Storage Tank Working Loss In format  i o n  (AP-42) ---- 
Net Throughput (ga l  /year)  = 18750 
L i q u i d  Volume (cub ic  f e e t )  = 302 
Turnovers = 8 
Turnover Factor  = 1. uouu 
Working Loss Product Fac tor  = 1.00 
Tota l  Working Losses = 3.29 

---- Storage Tank To ta l  Losses (AP-42) ---- 
Tota l  losses = 3.29 l b / y e a r  VOC 
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URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data where possible and 
where data for parameters i s unknown or i ncompl ete , conservative Val ues producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
Solvent is equal to that of Kerosene, the primary component of the 
solvent. TBP is a less volatile material, so this should provide a 
conservative estimate of vapor emissions. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank i s  by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of solvent lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample D-37, Lab #2-9846. 

The emission factor was determined to be 6 x gU/1 of solution; the 
maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. No 
similar testing has been conducted using this solvent; this is the best 
data available. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emi ssi ons : 

Maximum Emissions: 

3.29 l b  solvent I 6 x 16 U I = 1.97E-08 lb U/year 
year I 1000 lb solvent1 

1.97E-08 lb Ulyear x 5 = 9.87 E-'' lb U/year 



RENEWAL APPLICATION FOR 

PTO TO63 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN A I R  CONTAMINANT SOURCE 
p - *  

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman &- 479 8 ' 
Faci 1 i ty Name 

7400 Wi 1 1  ev Road Post Office Box 398704 
Facility Address Mailing Address 

P r 0.i e c t Person to Contact 

Fernal d Hami 1 ton 45030 Cincinnati OH 45239-8705 
City County Zip City State Zip 

5131 738-6502 5131 738-6502 
Telephone Area Number Telephone 

#143 11.1 01 28-TO63 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
In addition, a compliance time schedule form the air contaminant source. 

is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

- Appendix J, Loading Rack at Bulk 

- Appendix K, Surface Coating 

Printing Operation 

Facility 

Gasol ine P1 ant or 
Terminal 

Line or Printing Line 

- Appendix L ,  Solvent Metal 

- Appendix M, Fugitive Dust C1 eani ng 

Emission Sources 

Spec i fy Append i x No. 
- Appendix N, Rubber Tire 

Manuf act uri ng - Appendix 0, Dry Cleaning 
Faci 1 i ty 

- Appendix P, Landfills - Other Appendix 
- Compl i ance Time Schedule 

2 .  Description of Source (same as used on appendix): Tank 17B 

3 .  Your identification for Source (same as used on appendix): 02-092 

I, being the individual specified in Rule 3745-35-02(B) o f  the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
a1 1 attachments) : 

2) Emission Calculations Author'Czed Signature" 
1) Appendix E / -A/-- 

FfKenneth L .  Alkema 
Vice President Requlatorv Proqrams 
Title 

Date 
I 'Pursuant to OAC Rule 3745-35-02 (B) (Permit to Operate). 
I 
I Operation of an air contaminant source without an effective permit to operate is 
~ prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 
I 



I .  .e... - - __ 
' FOR'OFFICIAL USE ONLY 

Premise No..-/-/-/- 
Source No .-/- 
A p p l i c a t i o n  No.-/- 

APPENDIX E-2 

DOE - FEMP' 
(Faci  1 i t y  Name) 

OEPA NO 1431110128 TO( 
FEMP I D  NO. 02-O! 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number 178 (FEMP 2-092) Date I n s t a l l e d  . 1952 
EP2-083 (month/year) 
~ 

2. Tank capac i ty :  2.250 ' ga l l ons  

3. Tank shape: [ X I  C y l i n d r i c a l  [ ] Rectangular 
[ ] Other, spec i f y  

4. Tank dimensions: Diameter 8' Height 6' Length N /A  Width N/A 

5. Tank s h e l l  m a t e r i a l :  [ ] Stee l  [ 3 Aluminum [ X I  Other, s p e c i f y s t a i n l e s s  Steel  
6. Type o f  tank: [ ] Ex terna l  f l o a t i n g  r o o f  tank  

[ 3 I n t e r n a l  f l o a t i n g  r o o f  tank 
[ X I  F ixed r o o f  tank  
[ 3 V e r t i c a l  c y l i n d r i c a l  tank 
[ 3 Ho r i zon ta l  c y l i n d r i c a l  tank  
[ ] Pressure tank  
[ 3 Other, s p e c i f y  

[ ] Spher ica l  

7. Locat ion  o f  tank:  [ X I  Outdoors [ ] Indoors [ ] Underground 

8. Type o f  f i l l i n g :  [ X I  Splash [ 3 Submerged [ ] Other, s p e c i f y  
9. I f  t h i s  tank  i s  l oca ted  outdoors and above ground, p rov ide  t h e  p a i n t  c o l o r  o f  t he  tank. 

N/A Tank i s  no t  Dainted: S ta in less  S t e e l  
[ ] Aluminum (specular )  [ 3 L i g h t  gray [ ] White 
[ ] Aluminum ( d i f f u s e )  [ ] Medium gray [ ] Other, s p e c i f y  

Cond i t i on  o f  p a i n t :  [ 3 Good [ 3 Poor 

I f  t h i s  tank  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete (a) through I 

o f  t h i s  i tem. N / A  
10. 

a) Type o f  vapor c o n t r o l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and year)  

b) Date tank was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & year)  N / A  
c)  Spec i f y  the  r a t e  o f  emission o r  percent c o n t r o l  (by weight )  f o r  any p o l l u t a n t s  be 
c o n t r o l  1 ed: 
(A t tach  c a l c u l a t i o n s  and t e s t  da ta  t o  support response, un less p r e v i o u s l y  submitted) 

1 o f 2  ' 

0012 



176 . (FEMP 2-092) 
( t a n k  identi f i cation) 

11. Complete the table  below for  any pressure or vacuum re l i e f  vent valve. 

Pressure- Vacuum If pressure r e l i e f  i s  discharged t o  a 
Type of Vent Valve Settinq Set t i nq vaDor control. identify the vaDor control. 

P 

12. Operational Data (complete (a) through (9)  o f  t h i s  item for  a l l  materials stored or t o  be 
stored. Attach additional sheets i f  necessary.) 

a )  Material Dirty Solvent (see note) Trade Name N /A 
Density: 7.3 lbs/gal or O API Producer N /A 

b)  Temperature of stored material: Average AMB O F  and Maximum AMB O F 
( I f  temperature i s  approximately outdoor ambient temperature, write ' I A M B " . )  

c) Vapor pressure of stored material (Complete i ,  i i ,  i i i  o f  t h i s  item. 
i s  n o t  known, write "unknown") :  

If  vapor pressure 

i . )  Actual vapor pressure: unknown psia a t  average storage temperature 
unknown psia a t  maximum storage temperature 

i i . )  Reid vapor  pressure: Average psi and minimum-maximum - psi 

i i i . )  If  material stored i s  a g a s  or l iquif ied gas, provide the pressure a t  which i t  

Type of l iquid organic material ( I f  the material i s  an organic l iquid other than a 

i s  stored: psi gage a t  O F  

d )  

question bel ow. ) 
gasoline, fuel o i l ,  kerosene, crude o i l ,  lubricant o r  other petroleum l iquid,  answer the 

Is i t  a photochemically reactive material? [ X I  Yes [ ] No 

e)  Type of waste material ( I f  the material i s  a waste, answer the question below.) 

Is i t  a hazardous waste? [ 3 yes [ 3 No 
If yes, identify type ( E P A  hazardous waste number) 

'. 
f) Indicate the year (or 12-month period) for item (9): 1983 
g )  Annua l  t h r o u g h p u t  of material: 18,750 gal 1 ons. 

Completed by Robert K .  Roulston, JR Date Auq. 30, 1993 

NOTE: 75% Kerosene, 25% Tributyl Phosphate, t race Uranium content. 

2 of 2 



Storage Tank 
Emission Report 

Tuesday, September 14 

---- Tank Characteristics ---- 
Ident i f i cat i on 

Identification No.: 178/2-092 
City : Dayton 
State: Ohio 
Company : DOE-FEMP 

Input Parameters 
Type of Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 6 

Liquid Height (ft): 6 
Volume (gal 1 ons) : 2250 
Turnovers: 8 
Net Throughput (gal /yr) : 18750 

Diameter (ft): 8 

Roof Characteristics 
Roof Type : Cone 
Roof Height (ft): 0.000 
S1 ope (ft/ft) : 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
She1 1 Col or/Shade: A1 umi num/Specul ar 
Shell Condition: Good 
Roof Color/Shade: A1 umi num/Specul ar 
Roof Condition: Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

9 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenheit) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenhei t) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenheit) = 61.50 
Daily Ambient Temperature Range = 19.20 
Solar Insolation Factor = 1160.00 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenhei t) = 53.24 
Average Liquid Surface Temperature (Degrees Farenheit) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenheit) = 62.84 
Daily Minimum liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 26.49 



---- Storage Tank Vapor Pressure I n f o r m a t i o n  ---- 

Tuesday, September 14 1993 
Storage Tank Emission Report  

Page 2 

S p e c i a t i o n  Opt ion:  None 
Chemical L i q u i d :  Kerosene 

Vapor Pressure o f  t o t a l  m i x t u r e  = 
Minimum Vapor Pressure o f  t o t a l  m i x t u r e  = 
Maximum Vapor Pressure o f  t o t a l  m i x t u r e  = 
Vapor Mo lecu la r  Weight o f  M i x t u r e  = 

---- Storage Tank Standing Loss I n f o r m a t i o n  (AP-42) ---- 

0.041000 
0.041000 
0.041000 

180.000000 
Vapor p ressure  range = 0.000000 

Roof Outage, = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 

Breather  Vent Range = 0.000000 

T o t a l  Standing Losses = 0.00 

Vapor D e n s i t y  = 0.0013 

Vapor Space Expansion F a c t o r  = 0.037217 
Vented Vapor S a t u r a t i o n  F a c t o r  = 1.000000 ' 

---- Storage Tank Working Loss I n f o r m a t i o n  (AP-42) ---- 
Net Throughput ( g a l / y e a r )  = 187 50 
L i q u i d  Volume ( c u b i c  f e e t )  = 302 
Turnovers = 8 
Turnover F a c t o r  = 1.0000 
Working Loss Product Fac tor  = 1.00 
T o t a l  Working Losses = 3.29 

---- Storage Tank T o t a l  Losses (AP-42) ---- 
T o t a l  losses  = 3.29 l b s / y e a r  VOC 



URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
solvent is equal to that of Kerosene, the primary component of the 
solvent. TBP is a less volatile material, so t.his should provide a 
conservative estimate of vapor emissions. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of solvent lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample D-37, Lab #2-9846. 

The emission factor was determined to be 6 x gU/1 of solution; the 
maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. No 
similar testing has been conducted using this solvent; this is the best 
data avai 1 ab1 e. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emi ssi ons : lb U I = 1.97E-08 lb Ulyear 

Maximum Emissions: 

3 .29  l b  solvent I 6 x 
year 1 1000 1 b solvent I 

1.97E-08 lb Ulyear x 5 = 9.87  E-'' lb U/year 



RENEWAL A P P L I C A T I O N  FOR 

PTO TO64 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 
7' - 
--4198 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Facility Name Pr0.i ec t Person to Contact 

7400 Wi 1 1  ey Road 
Facility Address 

Post Office Box 398704 
Mai 1 i ng Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45239-8705 
City County Zip City State Zip 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T064 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process - Appendix 6, Fuel-Burning Equipment 
- Appendix C, Incinerator - Appendix D, Surface Coating or 

- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

- Appendix 3 ,  Loading Rack at Bulk 

- Appendix K ,  Surface Coating 

Printing Operation 

Faci 1 i ty 

Gasol ine Plant or 
Terminal 

Line or Printing Line 

- Appendix L, Solvent Metal 
- Appendix M, Fugitive Dust 

Cleaning 

Emission Sources 

Speci fy Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landfills 
- Other Appendix 
- Compl i ance. Time Schedul e 

2. Description of Source (same as used on appendix): Tank 17A 

3. Your identification for Source (same as used on appendix): 02-091 

I, being the individual specified in Rule 3745-35-02(6) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
all attachments): 

1) Appendix E - 
2) Emission Calculations Authorided Signature' 

Vice President Requl atorv Proqrams 
Title 

/p/&L 
*(Kenneth L.  Alkema 

Q// 7/& 
Date 

"Pursuant to OAC Rule 3745-35-02( B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
. ,  

prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 



FOR OFFICIAL USE ONLY 
Premise.No. / / / 
Source No. / 
Appl i c a t i o n  No. / 

APPENDIX E-2 

419 .. 
D ~ E  ., - FEMP 

( F a c i l i t y  Name) 
OEPA NO 1431110128 TO64 

FEMP I D  NO. 02-091 

1NORGAN.IC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number 17A (FEMP 2-091) Date I n s t a l l e d  1952 
EP2-082 (month/year) 

2. Tank capaci ty :  2.250 ga l  1 ons 

3. Tank shape: [ X I  C y l i n d r i c a l  [ ] Rectangular 
[ 3 Other, spec i f y  

4. Tank dimensions: Diameter 8’ Height  6’ Length N / A  Width N/A  
5. Tank s h e l l  m a t e r i a l :  [ 3 Stee l  [ ] Aluminum [XI Other, s p e c i f y s t a i n l e s s  Steel  
6. Type o f  tank: [ ] External  f l o a t i n g  r o o f  tank  

[ ] I n t e r n a l  f l o a t i n g  r o o f  t ank  
[ X I  F ixed r o o f  tank  
[ ] V e r t i c a l  c y l i n d r i c a l  tank  
[ ] Hor izon ta l  c y l i n d r i c a l  tank  
[ ] Pressure tank  
[ ] Other, spec i f y  

[ ] Spher ica l  

7. Locat ion o f  tank:  [ X I  Outdoors [ 3 Indoors [ ] Underground 

8. Type o f  f i l l i n g :  [ X I  Splash [ 3 Submerged [ ] Other, s p e c i f y  
9. I f  t h i s  tank i s  l oca ted  outdoors and above ground, p rov ide  the  p a i n t  c o l o r  o f  t he  tank. 

N/A Tank i s  n o t  pa inted:  S ta in less  S t e e l  
[ 3 Aluminum (specular )  [ 3 L i g h t  gray [ ] White 
[ ] Aluminum ( d i f f u s e )  [ ] Medium gray [ 3 Other, s p e c i f y  

Condi t ion o f  p a i n t :  [ 3 Good [ 3 Poor 

I f  t h i s  tank  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete ( a )  through (c )  
o f  t h i s  item. NJ 

10. 

a) Type o f  vapor c o n t r o l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and year)  

b) Date tank was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & year)  
c )  Speci fy  t h e  r a t e  of emission o r  percent  c o n t r o l  (by weight)  f o r  any p o l l u t a n t s  be ing 
con t ro l  1 ed: 
(At tach c a l c u l a t i o n s  and t e s t  data t o  support  response, unless p r e v i o u s l y  submit ted) 

N/A 

1 o f  2 



w- 479 
' 

DOE - FEMP 

17A (FEMP 2-0911 
(Faci 1 i ty, Name) 

(tank identification) 

11. Complete the table below for any pressure or vacuum relief vent valve. N/A 

Pressure. Vacuum If pressure relief is discharged to a 
Type of Vent Valve Settinq Sett i nq vapor control, identify the vapor control. 

12. Operational Data (complete (a) through (9) of this item for all materials stored or to be 
stored. Attach additional sheets if necessary.) 

a) Material Dirty Solvent (see note) Trade Name N /A 

b) Temperature of stored material: Average AMB OF and Maximum AM6 O F 
Density: 7.3 lbs/gal or O API Producer N /A 

(If temperature is approximately outdoor ambient temperature, write "AMB".) 

c) Vapor pressure of stored material (Complete i ,  i i ,  i i i  of this item. If vapor 
pressure is not known, write "unknown"): 

i.) Actual vapor pressure: unknown psia at average storage temperature 
unknown psia at maximum storage temperature 

ii.) Reid vapor pressure: Average psi and minimum-maximum - psi 

iii.) If material stored is a gas or liquified gas, provide the pressure at which it is 
stored : psi gage at OF 

d )  

question below.) 

Type of liquid organic material (If the material is an organic liquid other than a 
gasoline, fuel oil, kerosene, crude oil, lubricant or other petroleum 1 iquid, answer the 

Is it a photochemically reactive material? [ X I  Yes [ 3 No 

e) Type of waste material (If the material i s  a waste, answer the question below.) 

Is it a hazardous waste? [ ] yes [ ] No 
If yes, identify type (EPA hazardous waste number) 

f) Indicate the year (or 12-month period) for item (9): 1983 
g) Annual throughput of material: 18.750 gal 1 ons. 

Completed by Robert K. Roulston. Jr. Date Auq. 30. 1993 

NOTE: 75% Kerosene, 25% Tri butyl Phosphate, trace Uranium content. 

2 o f  2 

0020 . . .  . 
j,; 

> .. 
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Storage Tank 
Emission Report 

Tuesday, September 14 1993 

---- Tank Characteristics '---- 
Ident i f i cat i on 

Identification No.: 17A/2-091 
City: Dayton 
State: Ohio 
Company : DOE-FEMP 

Input Parameters 
Type of Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 6 
Diameter (ft): 8 
Liquid Height (ft): 6 
Vol ume (gal 1 ons) : 2250 
Turnovers: 8 
Net Throughput (gal /yr) : 18750 

Roof Characteristics 
Roof Type: Cone 
Roof Height (ft): 0.000 
Slope (ft/ft): 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
She1 1 Col or/Shade: A1 umi num/Specul ar 
Shell Condition: Good 
Roof Color/Shade: A1 umi num/Specul ar 
Roof Condition: Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenheit) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenheit) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenheit) = 61.50 
Daily Ambient Temperature Range = 19.20 
Solar Insol ation Factor = 1160 .OO 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees Farenheit) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenheit) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 26.49 



. I .  ---- Storage  Tank Vapor Pressure  Information ---- 
Tuesday, September 14  1993 
S to rage  Tank Emission Report 
Page 2 

Spec ia t ion  Option: None 
Chemical Liquid:  Kerosene 

Vapor P res su re  of  t o t a l  mixture  = 
Minimum Vapor Pressure o f  t o t a l  mixture = 
Maximum Vapor Pressure of  t o t a l  mix ture  = 
Vapor Molecular Weight o f  Mixture = 

---- Storage  Tank Standing Loss Information (AP-42) ---- 

0.041000 
0.041000 
0.041000 

180.000000 
Vapor pressure range = 0.000000 

Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 

Brea the r  Vent Range = 0.000000 

Tota l  Standing Losses = 0.00 

Vapor Densi ty  = 0.0013 

Vapor Space Expansion Fac tor  = 0.037217 
Vented Vapor S a t u r a t i o n  Fac to r  = 1.000000 

---- Sto rage  Tank Working Loss Information (AP-42) ---- 
Net Throughput (gal  /year )  = 18750 
Liquid Volume (cubic  f e e t )  = 302 
Turnovers = 8 
Turnover Fac to r  = 1.0000 
Working Loss Product Fac tor  = 1 . O O  
Total  Working Losses = 3.29 

--_- Sto rage  Tank Total  Losses (AP-42) ---- 
Tota l  l o s s e s  = 3.29 l b s / y e a r  VOC 



479 
URANIUM EMISSIONS 

The c a l c u l a t i o n s  f o r  uranium emissions a r e  based on known d a t a  where p o s s i b l e  and 
where d a t a  f o r  parameters i s  unknown o r  incomplete,  c o n s e r v a t i v e  va lues  produc ing  
a. "wors t  case" c o n d i t i o n  f o r  emissions a r e  used. 

The c o n d i t i o n s  used t o  determine uranium emiss ions f rom t h e  t a n k  a r e  as f o l l o w s :  

A t  t y p i c a l  t a n k  pressures and temperatures,  t h e  vapor p r e s s u r e  o f  t h e  
s o l v e n t  i s  equal t o  t h a t  o f  Kerosene, t h e  pr imary  component o f  t h e  
s o l v e n t .  TBP i s  a l e s s  v o l a t i l e  m a t e r i a l ,  so t h i s  shou ld  p r o v i d e  a 
c o n s e r v a t i v e  e s t i m a t e  o f  vapor emissions. 

S ince  uranium does n o t  v a p o r i z e  a t  s t o r a g e  c o n d i t i o n s  t h e  o n l y  mechanism 
f o r  uranium l o s s  f rom t h e  t a n k  i s  by ent ra inment  i n  t h e  aeroso l  o r  m i s t  
generated d u r i n g  l i q u i d  s to rage and t r a n s f e r .  

Uranium emissions a r e  determined by m u l t i p l y i n g  t h e  amount o f  s o l v e n t  l o s t  
f rom t h e  tank by entra inment  i n  t h e  aerosol  o r  m i s t  generated d u r i n g  
l i q u i d  s to rage and t r a n s f e r  by an emiss ion f a c t o r  determined f rom 
1 a b o r a t o r y  t e s t s  'conducted' on Lab sample D-37, Lab #2-9846. 

The emiss ion f a c t o r  was determined t o  be 6 x gU/1 o f  s o l u t i o n ;  t h e  
maximum c o n c e n t r a t i o n  o f  uranium e n t r a i n e d  i n  t h e  vapor f r o m  a b o i l i n g  
s o l u t i o n  o f  9% u r a n y l  n i t r a t e  as determined by t h e  l a b o r a t o r y  t e s t s .  No 
s i m i l a r  t e s t i n g  has been conducted u s i n g  t h i s  s o l v e n t ;  t h i s  i s  t h e  b e s t  
d a t a  avai  1 ab1 e. 

Maximum emissions a r e  f i v e  t imes t h e  c a l c u l a t e d  annual emiss ions.  

These c a l c u l a t i o n s  are  based on c o n s e r v a t i v e  est imates,  t h e  a c t u a l  emiss ions a r e  
expected t o  be l e s s  than those i n d i c a t e d .  

Annual Emissions: 3.29 l b  s o l v e n t  I 6 x 
year  I 1000 l b  s o l v e n t !  

l b  U I = 1.97E-'e l b  U lyear  

Maximum Emissions: 1 .97E-O8 1 b U/year x 5 = 9.87 E-'' 1 b U/year 



RENEWAL APPLICATION FOR 

PTO TO65 



~ 

OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN A I R  CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manasement 
Facility Name P ro.i e c t Person to Contact 

7400 W i 1 1 e y  Road Post Office Box 398704 
Facility Address 

City County Zip City State Zip 

Telephone Area Number Telephone 

(Application no., if this is a renewal application) Std. Ind. Class. Code 

Mai 1 ing Address 

Fernald Hami 1 ton 45030 Cincinnati OH 45239-8705 

513/ 738-6502 513/ 738-6502 

#1431110128-T065 4953 

1. 

2. 

3. 

Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 

- Appendix C y  Incinerator 
- Appendix 0, Surface Coating or 

Printing Operation 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasoline Plant or 
Terminal 

- Appendix K, Surface Coating 

Appendix 6, Fuel-Burning Equipment 

Line or Printing Line 

- Appendix L,  Solvent Metal 

- Appendix M y  Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landfills 
- Other Appendix 
- Compl i ance Time Schedule 

Description of Source (same as used on appendix): Tank 58 

Your identification for Source (same as used on appendix): 02-090 

I, being the individual specified in Rule 3745-35-02(B) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
a1 1 attachments) : 

1) Appendix E 
2) Emission Calculations 

fb- Kenneth L .  A1 kema 
Vice President Resul atorv Proqrams 
Title 

9 /( 7/93 
Date 

*Pursuant to OAC Rule 3745-35-02(B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operat&i@25 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 



Source No. / 
Appl i c a t  i on No .,-/- 

APPENDIX E-2 

DOE - FEMP' 
(Faci  1 i t y  Name) 

OEPA NO 1431110128 TO 
FEMP I D  NO. 02-0 

1NORGAN.IC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number 5B (FEMP 2-0901 Date I n s t a l l e d  1952 
EP2-081 (mont h lyear )  

2. Tank capac i ty :  2.600 ga l  1 ons 

3. Tank shape: [XI C y l i n d r i c a l  [ ] Rectangular 
[ ] Other, spec i f y  

4. Tank dimensions: Diameter 8' Height  7 '  Length N / A  Width N/A 
5. Tank s h e l l  m a t e r i a l :  [ ] Steel  [ Aluminum [XI Other, s p e c i f y  S ta in less  Steel  
6. Type of tank:  [ ] External  f l o a t i n g  r o o f  tank  

[ 3 I n t e r n a l  f l o a t i n g  r o o f  tank  
[XI Fixed r o o f  tank 
[ ] V e r t i c a l  cy l i nd r i c ,a l  tank  
[ 3 Hor izonta l  c y l i n d r i c a l  tank  
[ ] Pressure tank 
[ ] Other, spec i f y  

[ 3 Spher ica l  

7. Locat ion  o f  tank:  [XI Outdoors [ ] Indoors [ ] Underground 

8. Type o f  f i l l i n g :  [XI Splash [ ] Submerged [ ] Other, s p e c i f y  
9. I f  t h i s  tank  i s  l o c a t e d  outdoors and above ground, p rov ide  t h e  p a i n t  c o l o r  o f  t h e  tank. N 

S t a i n l e s s  s t e e l  w/qalvanized s tee l  j a c k e t  

Cond i t i on  o f  p a i n t :  [ 3 Good [ ] Poor N/A 

[ 3 Aluminum (specular )  [ ] L i g h t  gray [ 3 White 
[ 3 Aluminum ( d i f f u s e )  [ ] Medium gray  [ ] Other, s p e c i f y  

I f  t h i s  tank  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete (a)  through 
o f  t h i s  i t e m .  

10. 

a) Type o f  vapor c o n t r o l  system 
Manufacturer  Make o r  model 
Date i n s t a l l e d  (month and year )  

b )  Date tank  was equipped w i th  o r  vented t o  vapor c o n t r o l  system (month & year)  N / A  
c)  Speci fy t h e  r a t e  of emission o r  percent  c o n t r o l  (by weight )  f o r  any p o l l u t a n t s  bc 
c o n t r o l  l ed :  
(A t tach  c a l c u l a t i o n s  and t e s t  data t o  support  response, un less p r e v i o u s l y  submit ted) 

1 o f  2 



_. . 
DOE - FEMP 4198 
(Facility Name) 
5B (FEMP 2-090) 

(tank identification) 

11. Complete the table below for any pressure or vacuum relief vent valve. N/A 

Pressure- Vacuum If pressure relief is discharged to a 
TvDe of Vent Valve Set t i ns Settinq vapor control, identifv the vaDor control.. 

12. Operational' Data (complete (a) through (9) of this item for all materials stored or to be 
stored. Attach additional sheets if necessary.) 

a) Material Solvent (see note) Trade Name N /A 

b) Temperature of stored material: Average AMB OF and Maximum AMB O F 
Density: 7.3 lbs/gal or O API Producer N /A 

(If temperature is approximately outdoor ambient temperature, write "AMB".) 

c) Vapor pressure of stored material (Complete i ,  i i ,  i i i  of this item. If vapor 
pressure is not known, write "unknown") : 

i.) Actual vapor pressure: unknown psia at average storage temperature 
unknown psia at maximum storage temperature 

ii.) Reid vapor pressure: Average psi and minimum-maximum - psi 

i i i . )  If material stored is a gas or liquified gas, provide the pressure at which it is 
stored : psi gage at O F  

d) 

question below.) 

Type of liquid organic material (If the material is an organic liquid other than a 
gasoline, fuel oil, kerosene, crude oil, lubricant or other petroleum 1 iquid, answer the 

Is it a photochemically reactive material? [ X I  Yes [ 3 No 

e) Type of waste material (If the material is a waste, answer the question below.) 

Is it a hazardous waste? [ ] yes [ 3 No 
If yes, identify type (EPA hazardous waste number) 

f) Indicate the year (or 12-month period) for item (9): 1983 
g) Annual throughput o f  material : 325.000 gal 1 ons. 

Completed by Robert K. Roulston. Jr. Date Auq. 30. 1993 

NOTE : ,75% kerosene, 25% tri butyl phosphate, trace uranium content. 

2 of 2 



Storage Tank 
Emission Report 

Tuesday, September 14 1993 

---- Tank Characteristics '---- 
Identification 

Identification No.: 5B/2-090 
City: Dayton 
State: Ohio 
Company : F EMP-DOE 

Input Parameters 
Type o f  Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 7 

Liquid Height (ft): 7 
Diameter (ft): 8 

Volume (gal 1 ons) : 2600 
Turnovers: 125 
Net Throughput (gal/yr): 325000 

Roof Characteristics 
Roof Type: Cone 
Roof Height (ft): 0.000 
Slope (ft/ft): 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
She1 1 Col or/Shade: A1 umi num/Specul ar 
Shell Condition: Good 
Roof Col or/Shade: A1 uminum/Specul ar 
Roof Condi t i on : Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenheit) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenheit) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenheit) = 61.50 
Daily Ambient Temperature Range = 19.20 
Solar Insol ation Factor = 1160.00 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees Farenheit) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenhei t) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 26.49 

' )  . I , , \  . .. 



---- Storage Tank Vapor Pressure In fo rma t ion  ---- 

Tuesday, September 14 1993 
Storage Tank Emission Report 
Page 2 

Spec ia t ion  Opt ion:  None 
Chemical L i q u i d :  Kerosene 

Vapor Pressure o f  t o t a l  m ix tu re  = 
Minimum Vapor Pressure o f  t o t a l  m ix tu re  = 
Maximum Vapor Pressure o f  t o t a l  m ix tu re  = 
Vapor Molecular  Weight o f  M ix tu re  = 

0.041000 
0.041000 
0.041 000 

180.000000 
Vapor pressure range = 0.000000 

---- Storage Tank Standing Loss In fo rma t ion  (AP-42) ---- 
Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 

Breather  Vent Range = 0.000000 

To ta l  Standing Losses = 0.00 

Vapor Dens i ty  = 0.0013 

Vapor Space Expansion Fac tor  = 0.037217 
Vented Vapor Sa tu ra t i on  Fac tor  = 1.000000 

---- Storage Tank Working Loss In fo rma t ion  (AP-42) ---- 
Net Throughput (ga l  /year)  = 325000 
L i q u i d  Volume , (cubic  f e e t )  = 352 
Turnovers' = 123 

Working Loss Product Fac tor  = 1.00 
To ta l  Working Losses = 23.39 

Turnover Fac tor  = 0,. 4097 

_--_ Storage Tank Tota l  Losses (AP-42) ---- 
To ta l  losses = 23.39 l b s / y e a r  VOC 



URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
Solvent is equal to that of Kerosene, the primary component o f  the 
solvent. TBP is a less volatile material, so this should provide a 
conservative estimate of vapor emissions. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of solvent lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample 0-37, Lab #2-9846. 

The emission factor was determined to be 6 x gU/1 of solution; the 
maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. No 
similar testing has been conducted using this solvent; this is the best 
data avai 1 ab1 e. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emissions: 23.39 l b  solvent I 6 x lb U = 1.40E-07 lb Ulyear 
year I 1000 lb solvent1 

Maximum Emissions: 1.40 E-'' 1 b Ulyear x 5 = 7 .OO E-'' 1 b Ulyear 
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OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE \ E-- AN AIR CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Faci 1 i ty Name 

7400 Wi 1 1  ev Road Post Office Box 398704 
Faci 1 i ty Address 

City County Zip City State Zip 

Telephone Area Number Telephone 

(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
In addition, a compliance time schedule form 

Pr0.i ec t Person to Contact 

Mailing Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45239-8705 

513/ 738-6502 513/ 738-6502 

#1431110128-T066 4953 

the air contaminant source. 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix 6, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 
- Appendix J, Loading Rack at Bulk 

- Appendix K,  Surface Coating 

Printing Operation 

Faci 1 i ty 

Gasoline Plant or 
Terminal 

Line or Printing Line 

- Appendix L ,  Solvent Metal 

- Appendix M, Fugitive Dust C1 eani ng 

Emission Sources 

Speci fy Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P,  Landf; 1 1  s 
- Other Appendix 
- Compliance Time Schedule 

2. Description of Source (same as used on appendix): Tank 5A 

3. Your identification for Source (same as used on appendix): 02-089 

I, being the individual specified in Rule 3745-35-02(8) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air) 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
all attachments): 

1) Appendix E 
2) Emi ssi on Cal cul at i ons Aut horfzed Signature' 

Vice President Requlatory Proqrams 
*Kenneth L.  Alkema 

0@32 Title 

4 // 7 b f 3  
Date 

*Purs.uant . r :  to OAC Rul e 3745-35-02( 6) (Permi t to Operate). 

Operatiron of an air contaminant source without an effective permit to operate is 
- .( 1 

prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 161 



FOR OFFICIAL USE ONLY 
Premise No. ’ / / / 
Source No. / 
Appl i c a t i o n  No. / 

APPENDIX E-2 

*- ’ 

YL- 4798 
I ’  

DOE - FEMP 
(Fac i  1 i t y  Name) 

OEPA NO 1431110128 TO66 
FEMP I D  NO. 02-089 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40,000 GALLONS 

~ 1. Tank i d e n t i f i c a t i o n :  Name o r  number 5A (FEMP 2-089) Date I n s t a l l e d  1952 
(month /ye a r ) EP2-080 

2 .  Tank capac i ty :  2,600 g a l  1 ons 

3. Tank shape: [ X I  C y l i n d r i c a l  [ 3 Rectangular  

Width N/A 4. Tank dimensions: Diameter 8’ Height  7’ Length N / A  
5. Tank s h e l l  m a t e r i a l :  [ 3 S t e e l  [ ] Aluminum [ 3 Other,  s p e c i f y  S t a i n l e s s  S t e e l  
6. Type of tank:  [ 3 E x t e r n a l  f l o a t i n g  r o o f  t a n k  

[ 3 I n t e r n a l  f l o a t i n g  r o o f  t a n k  
[ X I  F i x e d  r o o f  t a n k  
[ 3 V e r t i c a l  c y l i n d r i c a l  t a n k  
[ 3 H o r i z o n t a l  c y l i n d r i c a l  t a n k  
[ 3 Pressure t a n k  
[ 3 Other,  s p e c i f y  

[ 3 Spher ica l  [ 3 Other, s p e c i f y  

7. Locat ion  o f  tank:  [ X I  Outdoors [ ] Indoors  [ ] Underground 

8. Type o f  f i l l i n g :  [ X I  Splash [ 3 Submerged [ ] Other ,  s p e c i f y  
9. I f  t h i s  t a n k  i s  l o c a t e d  outdoors and above ground, p r o v i d e  t h e  p a i n t  c o l o r  o f  t h e  t a n k .  N / A :  

S t a i n l e s s  s t e e l  w /qa lvan ized s t e e l  . jacket 

C o n d i t i o n  o f  p a i n t :  [ ] Good [ ] Poor N/A 

[ 3 Aluminum ( s p e c u l a r )  [ 3 L i g h t  g r a y  [ ] White 
[ 3 Aluminum ( d i f f u s e )  [ 3 Medium g r a y  [ 3 Other,  s p e c i f y  

I f  t h i s  t a n k  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete (a)  t h r o u g h  (c)  
o f  t h i s  i tem.  

10. 

a) Type o f  vapor c o n t r o l  system 
Manufacturer  Make o r  model 
Date i n s t a l l e d  (month and y e a r )  

b)  Date t a n k  was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & y e a r )  
c )  S p e c i f y  t h e  r a t e  o f  emiss ion o r  percent  c o n t r o l  (by we igh t )  f o r  any p o l l u t a n t s  b e i n g  
c o n t r o l  1 ed: 
( A t t a c h  c a l c u l a t i o n s  and t e s t  d a t a  t o  suppor t  response, u n l e s s  p r e v i o u s l y  submi t ted)  

.. 
N /A  
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DOE - FEMP 

5A (FEMP 2-089: 
(Faci 1 i t y  'Name) 

( t a n k  i d e n t i f i c a t i o n )  

11. Complete the t a b l e  below f o r  any pressure o r  vacuum r e l i e f  vent va lve .  N/A 

Pressure .  Vacuum I f  p re s su re  r e l i e f  i s  discharged t o  
TvDe of  Vent Valve S e t t i n q  S e t t i n a  vaDor c o n t r o l .  i d e n t i f v  the vapor cont ro  

12. Operat ional  Data (complete ( a )  through (9) of  this i tem f o r  a l l  m a t e r i a l s  s t o r e d  or t o  
s t o r e d .  Attach a d d i t i o n a l  s h e e t s  i f  necessary . )  

a )  Mater ia l  Solvent  ( s e e  note)  Trade Name N /A 

b) Temperature of s to red  ma te r i a l :  Average AM6 O F  and Maximum AMB O F 
Density:  7.3 l b s /ga l  o r  API Producer N I A  

( I f  temperature  i s  approximately outdoor ambient temperature ,  write "AMB".) 

c )  Vapor pressure of  s to red  mater ia l  (Complete i ,  i i ,  i i i  o f  this i tem.  I f  vapor pressu 
i s  no t  known, w r i t e  "unknown") : 

i . )  Actual vapor pressure :  Unknown p s i a  a t  average s t o r a g e  temperature  
Unknown p s i a  a t  maximum s t o r a g e  temperatui 

i i . )  Reid vapor pressure :  Average psi and minimum-maximum - ,ps i  

i i i . )  I f  ma te r i a l  s t o r e d  i s  a gas  o r  l i q u i f i e d  gas ,  provide the p res su re  a t  w h i c h  i t  
i s  s t o r e d :  psi gage a t  O F  

d )  

ques t ion  bel ow. ) 

Type of  l i q u i d  organic  mater ia l  ( I f  the mater ia l  i s  an o rgan ic  l i q u i d  o t h e r .  than a 
g a s o l i n e ,  fue l  o i l ,  kerosene, crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum 1 iqu id ,  answer I 

I s  i t  a photochemically r e a c t i v e  ma te r i a l ?  [ X I  Yes [ 3 No 

e )  Type of waste mater ia l  ( I f  the ma te r i a l  i s  a waste,  answer the ques t ion  below.) 

Is  i t  a hazardous waste? [ 3 yes  [ 3 No 
I f  y e s ,  i d e n t i f y  type  (EPA hazardous waste number) 

f )  I n d i c a t e  the y e a r  ( o r  12-month per iod)  f o r  item (9): 1983 
g )  Annual throughput  o f  mater ia l  : 325,000 gal  1 ons.  

Completed by Robert K .  Roulston. Jr .  Date A u q ;  30,  1993 

NOTE: 75% kerosene, 25% t r i b u t y l  phosphate, t r a c e  uranium con ten t .  
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Storage Tank 
Emi ssi on Report 

Tuesday, September 14 1993 

---- Tank Characteristics .---- 
Identi f icati on 

Identification No. : 5A/2-089 
City: Dayton 
State: Ohio 
Company : DOE- FEMP 

Input Parameters 

Tank Dimensions 

Type of Tank: -Vert i cal Fixed Roof 

Shell Height (ft): 7 

Liquid Height (ft): 7 
Diameter (ft): 8 

Volume (gal 1 ons) : 2600 
Turnovers: 125 
Net Throughput (gal /yr) : 325000 

Roof Characteristics 
Roof Type: Cone 
Roof Height (ft): 0.000 
Slope (ft/ft) : 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
Shel 1 Col or/Shade: A1 umi num/Specul ar 
Shel 1 Condition: Good 
Roof Col or/Shade: A1 umi num/Specul ar 
Roof Condition: Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenheit) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenheit) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenheit) = 61.50 
Daily Ambient Temperature Range = 19.20 
Sol ar Insol at i on Factor = 1160.00 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees Farenheit) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenheit) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 



. 

c 

---- Storage Tank Vapor Pressure In fo rmat ion  ---- 
Tuesday, September 14 1993 
Storage Tank Emission Report , 

Page 2 

Spec ia t ion  Opt ion:  None 
Chemical L iqu id :  Kerosene 

Vapor P ressu re 'o f  t o t a l  m ix tu re  = 
Minimum Vapor Pressure o f  t o t a l  m ix tu re  = 
Maximum Vapor Pressure o f  t o t a l  m ix tu re  = 
Vapor Molecular  Weight o f  M ix tu re  = 

---- Storage Tank Standing Loss In fo rmat ion  (AP-42) ---- 

0.041000 
0.041000 
0.041000 

180.000000 
Vapor pressure range = 0.000000 

Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 
Vapor Dens i ty  = 0.0013 
Breather  Vent Range = 0.000000 
Vapor Space Expansion Factor  = 0.037217 
Vented Vapor Sa tu ra t i on  f a c t o r  = 1.000000 
Tota l  Standing Losses = 0.00 

---- Storage Tank Working Loss In fo rmat ion  (AP-42) ---- 
Net Throughput ( g a l l y e a r )  = 325000 
L i q u i d  Volume (cub ic  f e e t )  = 352 
Turnovers = 123 
Turnover Factor  = 0.4097 
Working Loss Product f a c t o r  = 1.00 
To ta l  Working Losses = 23.39 

---- Storage Tank Tota l  Losses (AP-42) ---- 
To ta l  losses = 23.39 l bs /yea r  VOC 



URANIUM EMISSIONS 

The calcul ations for uranium emi ssions are based on known data where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
Solvent is equal to that of Kerosene, the primary component of the 
solvent. TBP is a less volatile material, so this should provide a 
conservative estimate of vapor emissions. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of solvent lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample 0-37, Lab #2-9846. 

The emission factor was determined to be 6 x gU/1 of solution; the 
maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. No 
similar testing has been conducted using this solvent; this is the best 
data avai 1 ab1 e. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emissions : l b  U I = 1.40 E-07 l b  U/year 23.39 l b  solvent I 6 x 
year I 1000 lb solvent1 

1.40 E-07 1 b Ulyear x 5 = 7 .OO E-07 1 b U/year Maximum Emissions: 
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OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE *. c- 

I 

474 
AN A I R  CONTAMINANT SOURCE 

D.0.E.-Fernald Environmental Management Mr. SteDhen M. Beckman 
Facility Name Pr0.i ec t Person to Contact 

7400 Willev Road 
Faci 1 i ty Address 

Post Office Box 398704 
Mai 1 i ng Address 

Fernal d Hami 1 ton 45030 . Cincinnati OH 45239-8705 
City County Zip City State Zip 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T068 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix By Fuel-Burning Equipment 
- Appendix C y  Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J ,  Loading Rack at Bulk 

Gasoline Plant or 
Terminal 

- Appendix K ,  Surface Coating 
Line or Printing Line 

- Appendix L ,  Solvent Metal 

- Appendix M y  Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. 
- Appendix N, Rubber Tire 

Manufacturing 
- Appendix 0, Dry Cleaning 

Faci 1 i ty 
- Appendix P, Landfills 
- Other Appendix 
- Compliance Time Schedule 

2. Description o f  Source (same as used on appendix): Tank F1-512 

3. Your identification for Source (same as used on appendix): 02-094 

1) Appendix E. 
2) Emi ssi on Cal cul at ions 

I, being the individual specified in Rule 3745-35-02(8) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
a1 1 attachments) : -3: k4L- 

Author i fed Si gnat urea 

Vice President Requl atorv Proqrams 
Title 

&Kenneth L .  A1 kema 

y / /  7 173 
Date 

'Pursuant to OAC Rule 3745-35-02( B) (Permit to Operate). 

Operation of an air contaminant source without an effective permit to operate i '- 
prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3161 8 63 9 

: 3  



'--- L. 4198 
FOR OFFICIAL USE ONLY 
Premise No .~-/-/--/- 
Source No. / 
Appl ica t ion  No.,-/- 

APPENDIX E-2 

DOE - FEMP' 
( F a c i l i t y  Name) 

OEPA NO 1431110128 TO 
FEMP ID NO. 02-0 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number FI-512 (FEMP 2-094) Date I n s t a l l e d  1952 
(mont h /year )  

2. Tank capac i ty :  25.600 ga l  1 ons 

3. Tank shape: [ X I  C y l i n d r i c a l  [ ] Rectangular  
[ 3 Other, s p e c i f y  

4 .  Tank dimensions: Diameter 8 '6"  Height 60 Length N / A  Width N / A  
[ ] Spher ica l  

5 .  Tank shell m a t e r i a l :  [ ] S t e e l  [ ] Aluminum [XI Other, s p e c i f y  S t a i n l e s s  S tee l  
6 .  Type o f  tank: [ ] External  f l o a t i n g  roof  tank  

[ 3 I n t e r n a l  f l o a t i n g  roof  tank  
[ X I  Fixed roof  t ank  
[ ] V e r t i c a l  c y l i n d r i c a l  t ank  
[ 3 Hor izonta l  c y l i n d r i c a l  t ank  
[ ] Pressure t ank  
[ 3 Other, s p e c i f y  

7 .  Location o f  tank:  [ X I  Outdoors [ 3 Indoors  [ J Underground 

8. Type o f  f i l l i n g :  [XI Splash [ 3 Submerged [ 3 Other, s p e c i f y  
9 .  I f  th i s  tank  i s  l o c a t e d  outdoors  and above ground, provide  the p a i n t  c o l o r  of  the tank.  

N / A  Tank i s  no t  pa in ted :  s t a i n l e s s  s t e e l  

Condi t ion of  p a i n t :  [ ] Good [ ] Poor 

[ 3 Aluminum ( s p e c u l a r )  [ ] Light gray [ ] White 
[ ] Aluminum ( d i f f u s e )  [ 3 Medium gray  [ ] Other, s p e c i f y  

I f  t h i s  tank  i s  equipped with o r  vented t o  a vapor con t ro l  system, complete ( a )  through 
o f  this item. NJ& 

10. 

a )  Type of  vapor c o n t r o l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and y e a r )  

b) Date t ank  was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & yea r )  N / A  
c )  Spec i fy  t h e  r a t e  of emission o r  percent  con t ro l  (by weight)  f o r  any p o l l u t a n t s  bt 
c o n t r o l  1 ed: 
(At tach  c a l c u l a t i o n s  and t e s t  d a t a  t o  suppor t  response ,  unless p rev ious ly  submit ted)  
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(tank identification) 

11. Complete the table below for any pressure or vacuum relief vent valve. N/A 
Pressure, Vacuum If pressure relief is discharged to a 

Type o f  Vent Valve Sett i nq Settina vaDor control, identify the vaDor control. 

12. Operational Data (complete (a) through (9) of this item for all materials stored or to be 
stored. Attach additional sheets if necessary.) 

a) Material Solvent (see note) Trade Name NIA 
Density: 7.3 lbs/gal or O API Producer NIA 

b) Temperature of stored material: Average AMB O F  and Maximum AMB O F 
(If temperature is approximately outdoor ambient temperature, write I'AMBII.) 

c) Vapor pressure of stored material (Complete i ,  i i ,  i i i  of this item. If vapor 
pressure is not known, write "unknown") : 

i .) Actual vapor pressure: Unknown psia at average storage temperature 
Unknown psia at maximum storage temperature 

psi - .  ii.) Reid vapor pressure: Average psi and minimum-maximum 

iii.) If material stored is a gas or liquified gas, provide the pressure at which it is 
stored: psi gage at OF 

d) 
question below.) . 

Type of liquid organic material ( I f  the material is an organic liquid other than a 
gasoline, fuel oil, kerosene, crude oil, lubricant or other petroleum liquid, answer the 

Is it a photochemically reactive material? [ X I  Yes [ ] No 

e) Type of waste material (If the material is a waste, answer the question below.) 

Is it a hazardous waste? [ ] yes [ ] No 
If yes, identify type (EPA hazardous waste number) 

f) Indicate the year (or 12-month period) for item (9): 1983 
g) Annual throughput of material : 250,000 gal 1 ons. 

Completed by Robert K. Roulston. Jr. Date Auq. 30. 1993 

NOTE: 75% Kerosene, 25% Tributyl Phosphate, trace Uranium content. 
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Storage Tank 
Emi ssi on Report 

Tuesday, September 14 1993 

---- Tank Characteristics.---- 
Identification 

Identification No.: F1-512 
City: Dayton 
State: Ohio 
Company : DOE- F EMP 

Input Parameters 
Type of Tank: Vertical Fixed Roof 

Tank Dimensions 
Shell Height (ft): 60 
Di ameter (ft) : 9 
Liquid Height (ft): 60 
Vol ume (gal 1 ons) : 25600 
Turnovers: 10 
Net Throughput (gal /yr) : 250000 

Roof Characteristics 
Roof Type: Cone 
Roof Height (ft): 0.000 
S1 ope (ft/ft) : 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
She1 1 Col or/Shade: A1 umi num/Specul ar 
Shell Condition: Good 
Roof Col or/Shade: A1 umi num/Specul ar 
Roof Condition: Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 ' 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenheit) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenheit) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenheit) = 61.50 
Daily Ambient Temperature Range = 19.20 
Solar Insol ation Factor = 1 160.00 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees Farenheit) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenheit) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 

. Daily Vapor Temperature Range = 26.49 



---- Storage Tank Vapor Pressure Information ---- 
Tuesday, September 14 1993 
Storage Tank Emission Report 
'Page 2 

Speciation Option: None 
Chemical Liquid: Kerosene / 

Vapor Pressure of total mixture = 0.041000 
Minimum Vapor Pressure of total mixture = 0.041000 
Maximum Vapor Pressure of total mixture = 0.041000 
Vapor Molecular Weight of Mixture = 180.000000 
Vapor pressure range = 0.000000 

---- Storage Tank Standing Loss Information (AP-42) ---- 
Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 
Vapor Density = 0.0013 
Breather Vent Range = 0.000000 
Vapor Space Expansion Factor = 0.037217 
Vented Vapor Saturation Factor = 1.000000 
Total Standing Losses = 0.00 

---- Storage Tank Working Loss Information (AP-42) ---- 
Net Throughput (gal  /year) = 250000 
Liquid Volume (cubic feet) = 3817 
Turnovers = 9 
Turnover Factor = 1.0000 
Working Loss Product Factor = 1.00 
Total Working Losses = ' 43.93 

---- Storage Tank Total Losses (AP-42) ---- 
Total losses = 43.93 1 bslyear VOC 



URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data.where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
solvent is equal to that of Kerosene, the primary component of the 
solvent. TBP is a less volatile material, so this should provide a 
conservative estimate of vapor emissions. 

Since uranium does not vaporize at.storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of solvent lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample 0-37, Lab #2-9846. 

The emission factor was determined to be 6 x gU/1 of solution; the 
maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. No 
similar testing has been conducted using this solvent; this is the best 
data available. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emi ssi ons : 1 b U I = 2.64E-07 1 b Ulyear 

Maximum Emissions: 

43.93 1 b solvent I 6 x 
year I 1000 lb solvent( 

2.64E-O7 lb U/year x 5 = 1.32E'06 lb U/year 
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L--4&98 AN AIR CONTAMINANT SOURCE 

OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

D.0.E.-Fernald Environmental Manaqement M r .  SteDhen M. Beckman 
Faci  1 i t y  Name P r o j e c t  Person t o  Contact 

7400 W i  11 ey Road 
F a c i l i t y  Address 

Post O f f i c e  Box 398704 
Mai 1 i ng Address 

Fernal  d Hami 1 t o n  45030 C inc inna t i  OH 45239-8705 
City County Z ip  City S ta te  Z ip  

5131 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

( A p p l i c a t i o n  no., i f  t h i s  i s  a renewal a p p l i c a t i o n )  Std. Ind.  Class. Code 

1. Complete and a t tach  any o f  t h e  f o l l o w i n g  appendices most appropr ia te  t o  
I n  add i t ion ,  a compliance t ime schedule form 

#1431110128-T069 4953 

t h e  a i r  contaminant source. 
i s  t o  be at tached when app l icab le .  Check as appropr ia te  t h e  fo l l ow ing :  

- Appendix A, Process 
- Appendix B y  Fuel-Burning Equipment 
-Appendix C, I n c i n e r a t o r  
-Appendix D, Surface Coat ing o r  

P r i n t i n g  Operat ion 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci  1 i t y  
-Appendix J, Loading Rack a t  Bu lk  

Gasoline Plant o r  
Terminal 

- Appendix K, Surface Coat ing 
L ine o r  P r i n t i n g  L ine  

- Appendix L, Solvent  Metal  

- Appendix M y  F u g i t i v e  Dust 
Cleaning 

Emission Sources 

Spec i fy  Appendix No. 
- Appendix N, Rubber T i r e  

Manufactur ing 
- Appendix 0, Dry Cleaning 

Faci  1 i t y  
- Appendix P, L a n d f i l l s  
- Other Appendix 
- Compl i ance Time Schedule 

2 .  D e s c r i p t i o n  o f  Source (same as used on appendix): Tank F3E-222 

3. Your i d e n t i f i c a t i o n  f o r  Source (same as used on appendix): 02-097 

I ,  be ing  t h e  i n d i v i d u a l  s p e c i f i e d  i n  Rule 3745-35-02(B) o f  t h e  Ohio 
A d m i n i s t r a t i v e  Code, hereby apply f o r  a P e r m i t  t o  Operate t h e  a i r  
contaminant source(s) descr ibed here in.  As requi red,  t h e  f o l l o w i n g  
a d d i t i o n a l  documents are submit ted as p a r t  o f  t h i s  a p p l i c a t i o n  (descr ibe  
a l l  at tachments):  

1) Appendix E 
2 )  Emission Ca lcu la t ions  Author 'zed Signature'  

/d-$deL/dd / 

er Kenneth L. A1 kema 
Vice Pres ident  Requlatory  Proqrams 
T i t l e  

I .  

.; .. .\. :: ., i ... 

'Pursuant t o  OAC Rule 3745-35-02 (B) ( P e r m i t  t o  Operate). 

Operat ion of an a i r  contaminant source w i thou t  an e f f e c t i v e  permi t  t o  operate i s  
p r o h i b i t e d  t o  3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 



FOR OFFICIAL USE ONLY 
Premise No.' / / / 
Source No. / 
App l i ca t i on  No. ' / 

APPENDIX E-2 

4198 
DOE - FEMP 

( F a c i l i t y  Name) 
OEPA NO 1431110128 TO69 

FEMP I D  NO. 02-097 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number F3E-222 (FEMP 2-097) Date I n s t a l l e d  1952 
EP2-088 (monthlyear)  

2. Tank capac i ty :  30,000 ga l  1 ons 

3 .  Tank shape: [ X I  C y l i n d r i c a l  [ 3 Rectangular 
[ 3 Other, spec i f y  

4 .  Tank dimensions: Diameter 15'6" Height  21' Length N / A  Width N / A  
5 .  Tank s h e l l  ma te r ia l :  [ 3 Stee l  [ 3 Aluminum [ 3 Other, s p e c i f y  S t a i n l e s s  Stee l  
6.  Type of tank: [ 3 External  f l o a t i n g  r o o f  tank  

[ 3 I n t e r n a l  f l o a t i n g  r o o f  tank  
[ X ]  Fixed r o o f  tank  
[ ] V e r t i c a l  c y l i n d r i c a l  tank 
[ 3 Hor izonta l  c y l i n d r i c a l  tank  
[ 3 Pressure tank  
[ 3 Other, spec i f y  

[ 3 Spherical  

7 .  Locat ion o f  tank:  [ X I  Outdoors [ 3 Indoors [ ] Underground 

8. Type o f  f i l l i n g :  [ X I  Splash [ 3 Submerged [ ] Other, s p e c i f y  
9. I f  t h i s  tank  i s  l oca ted  outdoors and above ground, p rov ide  t h e  p a i n t  c o l o r  o f  t h e  tank.  N/A: 

Sta in less  s t e e l  w / q a l  vanized s tee l  .jacket 

Condi t ion o f  pa in t :  [ 3 Good [ 3 Poor 

[ 3 Aluminum (specu lar )  [ 3 L i g h t  gray [ 3 White 
[ ] Aluminum ( d i f f u s e )  [ 3 Medium gray [ 3 Other, s p e c i f y  

I f  t h i s  tank  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete (a) through (c)  
o f  t h i s  item. 

10. 

a) Type o f  vapor c o n t r o l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and year )  

b) Date tank  was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & year )  
c)  Spec i fy  the  r a t e  o f  emission o r  percent  c o n t r o l  (by we igh t )  f o r  any p o l l u t a n t s  being 

.. 

N/A 

c o n t r o l  1 ed: 
(A t tach  c a l c u l a t i o n s  and t e s t  data t o  support response, unless p r e v i o u s l y  submit ted) 

1 o f  2 



i. DOE - FEMP 

F3E-222 (FEMP 2-097 
(Faci 1 i t y  'Name) 

( t ank  i d e n t i f i c a t i o n )  

11. Complete the t a b l e  below f o r  any p res su re  o r  vacuum rel ief  vent  va lve .  N/A 

Pressure- Vacuum I f  pressure rel ief  i s  d ischarged  t o  
TvDe of Vent Valve S e t t i n q  S e t t i n q  vapor c o n t r o l ,  i d e n t i f v  the vaDor cont ra  

12. Operat ional  Data (complete ( a )  through (9)  o f  t h i s  i tem f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  
s t o r e d .  Attach a d d i t i o n a l  sheets i f  necessary . )  

a )  Mater ia l  Uranyl N i t r a t e  Trade Name N / A  

b) Temperature o f  s t o r e d  m a t e r i a l :  Average AMB OF and Maximum AMB O F 
Densi ty:  9 .5  l b s / g a l  o r  O API Producer N / A  

( I f  temperature  i s  approximately outdoor  ambient tempera ture ,  write 'IAMB".)  

c )  Vapor p re s su re  o f  s t o r e d  ma te r i a l  (Complete i ,  i i ,  i i i  o f  this item. I f  vapor pressi 
i s  no t  known, write "unknown") : 

i . )  Actual vapor pressure: 0.46 p s i a  a t  average s t o r a g e  temperature  

i i . )  Reid vapor pressure: Average ps i  and minimum-maximum - psi 

i i i . )  I f  ma te r i a l  s t o r e d  i s  a gas  o r  l i q u i f i e d  gas ,  provide the pressure a t  which 

(Aqueous So lu t ion  - 0.46 p s i a  a t  maximum s to rage  temperatu 
J e s s e n t i a l l y  water )  

i t  i s  s t o r e d :  p s i  gage a t  O F  

d )  

ques t ion  below.) 

Type o f  l i q u i d  o rgan ic  mater ia l  ( I f  the mater ia l  i s  an o rgan ic  l i q u i d  o t h e r  than a 
g a s o l i n e ,  fue l  o i l ,  kerosene,  crude o i l ,  l u b r i c a n t  o r  o t h e r  petroleum l i q u i d ,  answer 

Is i t  a photochemically r e a c t i v e  m a t e r i a l ?  [ ] Yes [ X I  No 

e )  Type of waste ma te r i a l  ( I f  the mater ia l  i s  a waste ,  answer the ques t ion  below.) 

I s  i t  a hazardous waste? [ ] yes  [ ] No 
I f  y e s ,  i d e n t i f y  type  (€PA hazardous waste number) 

f )  I n d i c a t e  the y e a r  ( o r  12-month per iod)  f o r  i tem (9 ) :  1983 

g )  Annual throughput  of  m a t e r i a l :  3,750,000 ga l  1 ons.  

Completed by Robert K. Roulston. J r .  Date A u q .  30, 1993 

2 of  2 
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Storage Tank 
Emission Report 

Thursday, September 16 1993 

---- Tank C h a r a c t e r i s t i c s  ---- 
I d e n t i f i c a t i o n  

I d e n t i f i c a t i o n  No. : F3E-222 
City: Dayton 
State:  Ohio 
Company : DOE- F EMP 

Inpu t  Parameters 
Type o f  Tank: V e r t i c a l  Fixed Roof 

Tank Dimensions 
She l l  Height  (ft): 21 

L i q u i d  Height  ( f t) :  21 
Diameter (ft): 15 

Vol ume (ga l  1 ons) : 27763 
Turnovers: 125 
N e t  Throughput (ga l  /y r )  : 3750000 

Roof C h a r a c t e r i s t i c s  
Roo f  Type: Cone 
Roof Height  ( f t ) :  0.000 
Slope ( f t / f t ) :  0.00000 
Dome Radius (ft): 0.00 

- 
Pa in t  C h a r a c t e r i s t i c s  

She1 1 C o l  or/Shade: A1 umi num/Specul a r  
She l l  Condi t ion:  Good 
Roof Color/Shade: A1 umi num/Specul a r  
Roof Condi t i on : Good 

Breather  Vent S e t t i n g s  
Vacuum S e t t i n g ( p s i g ) :  0.00 
Pressure S e t t i n g ( p s i g ) :  0.00 

---- Storage Tank Contents Temperature Data ---- 
D a i l y  Average Ambient Temperature (Degrees Farenhe i t )  = 51.90 
D a i l y  Minimum Ambient Temperature (Degrees Farenhei t )  = 42.30 
D a i l y  Maximum Ambient Temperature (Degrees Farenhei t )  = 61.50 
D a i l y  Ambient Temperature Range = 19.20 
So lar  I n s o l a t i o n  Factor  = 1160.00 
Alpha (She l l )  = 0.39 
Alpha (Roof) = 0.39 
L i q u i d  Bulk  Temperature (Degrees Farenhei t )  = 53.24' 
Average L i q u i d  Surface Temperature (Degrees Farenhe i t )  = 56.22 
D a i l y  Maximum L i q u i d  Surface Temperature (Degrees Farenhe i t )  = 62.84 
D a i l y  Minimum L i q u i d  Surface Temperature (Degrees Farenhe i t )  = 49.60 
D a i l y  Vapor Temperature Range = 26.49 

(? 0 4 9 



---- Storage  Tank Vapor Pressure Information ---- 
Thursday, September 16 1993 
Sto rage  Tank Emission Report , 

Page 2 

S p e c i a t i o n  Option: None 
Chemical Liquid: Uranyl N i t r a t e  

Vapor Pressure of  t o t a l  mixture  = 0.227238 
Minimum Vapor Pressure  of  t o t a l  mixture  = 0.175816 
Maximum Vapor Pressure  of  t o t a l  mixture  = 0.287205 
Vapor Molecular Weight of  Mixture = 18.000000 
Vapor p re s su re  range = 0.111389 

---- Storage  Tank Standing Loss Information (AP-42) ---- 
Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 

Brea the r  Vent Range = 0.000000 

Tota l  Standing Losses = 0.00 

Vapor Densi ty  = 0.0007 

Vapor Space Expansion Fac tor  = 0.044914 
Vented Vapor S a t u r a t i o n  Fac tor  = 1.000000 

---- Storage  Tank Working Loss Information (AP-42) ---- 
Net Throughput ( g a l l y e a r )  = 3750000 
Liquid Volume (cub ic  f e e t )  = 
Turnovers = 135 
Turnover Fac tor  = 0.3888 
Working Loss Product Fac tor  = 1.00 
Tota l  Working Losses = 141.98 

3711 

---- Storage  'Tank Total  Losses (AP-42) ---- 
Tota l  l o s s e s  = 141.98 l b s / y e a r  Water Vapor 



URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
Uranyl Nitrate solution is equal to that of water. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample 0-37, Lab #2-9846. 

The emission factor has been determined to be 6 x gU/1 of solution; 
the maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emi s s i on s : 141.98 lb water I 6 x 
year I 1000'1 b water I 
8.52E-07 1 b Ujyear x 5 = 4.26E-06 1 b U/year 

lb U L = 8.52E-07 lb U/year 

Maxumum Emissions: 

. .- 
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OHIO ENVIRONMENTAL PROTECTION AGENCY 
APPLICATION FOR A PERMIT TO OPERATE 

AN AIR CONTAMINANT SOURCE 4798 -'* 

D.0.E.-Fernald Environmental Manaqement Mr. SteDhen M. Beckman 
Facility Name Pro.iect Person to Contact 

7400 W i 1 1  ey Road Post Office Box 398704 
Facility Address Mailing Address 

Fernal d Hami 1 ton 45030 Cincinnati OH 45239-8705 
City County Zip City State Zip 

513/ 738-6502 513/ 738-6502 
Telephone Area Number Telephone 

#1431110128-T070 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
the air contaminant source. In addition, a compliance time schedule form 
is to be attached when applicable. Check as appropriate the following: 

- Appendix A, Process 
- Appendix B, Fuel-Burning Equipment 
- Appendix C, Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasol ine P1 ant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L,  Solvent Metal 

- Appendix M, Fugitive Dust 
Cleaning 

Emi ssi on Sources 

Specify Appendix No. ' 

- Appendix N, Rubber Tire 
Manufacturing 

- Appendix 0, Dry Cleaning 
Faci 1 i ty 

- Appendix P, Landfills 
- Other Appendix 
- Compl i ance Time Schedule 

2. Description of Source (same as'used on appendix): Tank F3E-223 

3. Your identification for Source (same as used on appendix): 02-098 

I, being the individual specified in Rule 3745-35-02(8) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
all attachments): 

1) Appendix E 
2) Emi ssi on Cal cul at i ons 

GT Kenneth L. A1 kema 
Vice President Requlatorv Proqrams 
Title 

4 7 / 4 7  
Date 

"Pursuant to OAC Rule 3745-35-02(B) (PermJt to Operate). 

Operation of an air contaminant source without an effective permit to operate,i,s, , 

prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3161 ' L,' 

'2053 
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Premi se No .-/-,/--/- 
Source No.-/-, 
Appl i c a t i o n  No. / 

APPENDIX E-2 

DOE - FEMP'  
(Faci  1 i t y  Name) 

OEPA NO 1431110128 TO 
FEMP I D  NO. 02-0 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40,000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number F3E-223 (FEMP 2-098) Date I n s t a l l e d  1952 

2. Tank capac i ty :  30.000 ga l  1 ons 

3. Tank shape: [ X I  Cy1 i n d r i c a l  [ 3 Rectangular 
[ ] Other, spec i f y  

4. Tank dimensions: Diameter 15 '6"  Height  21' Length N/A Width N/A  
5 .  Tank s h e l l  m a t e r i a l :  [ 3 Stee l  [ ] Aluminum [ X I  Other, s p e c i f y  S ta in less  Steel  
6. Type of  tank:  [ 3 Ex terna l  f l o a t i n g  r o o f  t ank  

[ 3 I n t e r n a l  f l o a t i n g  r o o f  tank  
[ X I  Fixed r o o f  tank  
[ 3 V e r t i c a l  c y l i n d r i c a l  tank 
[ 3 Ho r i zon ta l  c y l i n d r i c a l  tank  
[ 3 Pressure tank  
[ 3 Other, s p e c i f y  

EP2-089 (mon t h/year  ) 

[ ] Spher ica l  

7. Locat ion  o f  tank:  [ X I  Outdoors [ ] Indoors [ ] Underground 

8. Type of f i l l i n g :  [ X I  Splash [ 3 Submerged [ 3 Other, s p e c i f y  
9. I f  t h i s  tank  i s  l o c a t e d  outdoors and above ground, p rov ide  the  p a i n t  c o l o r  o f  t he  tank. 

S t a i n l e s s  s t e e l  w/qalvanized s tee l  j a c k e t  

Cond i t ion  o f  p a i n t :  [ 3 Good [ ] Poor  N / A  

[ ] Aluminum (specu lar )  [ 3 L i g h t  gray [ 3 White 
[ ] Aluminum ( d i f f u s e )  [ ] Medium gray [ ] Other, s p e c i f y  

If t h i s  tank  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete (a) through 
o f  t h i s  i tem. 

10. 

a) Type o f  vapor c o n t r o l  system 
Manufacturer Make o r  model 

Date i n s t a l l e d  (month and year)  
b) Date tank  was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & year)  N /A  

c )  Spec i f y  t h e  r a t e  o f  emission o r  percent  c o n t r o l  (by weight )  f o r  any p o l l u t a n t s  be 
c o n t r o l  1 ed: 

(A t tach  c a l c u l a t i o n s  and t e s t  da ta  t o  support  response, unless p r e v i o u s l y  submitted) 
1 o f  2 



. 
.. - 

DOE - FEMP 

F3E-223 (FEMP 2-098) 
(Fac i  1 i,ty Name) 

( t a n k  i d e n t i  f i c a t i o n )  

11. Complete t h e  t a b l e  below f o r  any pressure  o r  vacuum r e l i e f  ven t  va lve .  N/A 

Pressure  Vacuum I f  pressure  r e l i e f  i s  d ischarged t o  a 
TvDe o f  Vent Valve S e t t  i nq S e t t i n q  vaDor c o n t r o l ,  i d e n t i f v  t h e  vaDor c o n t r o l .  

12. Opera t iona l  Data (complete (a )  th rough (9)  o f  t h i s  i t e m  f o r  a l l  m a t e r i a l s  s t o r e d  o r  t o  be 
s tored.  A t t a c h  a d d i t i o n a l  sheets  i f  necessary.) 

a) M a t e r i a l  Uranyl  N i t r a t e  Trade Name N /A  
Dens i ty :  9.5 l b s / g a l  o r  O A P I  Producer N /A  

b)  Temperature o f  s t o r e d  m a t e r i a l :  Average AMB O F  and Maximum AMB O F 
( I f  temperature i s  approx imate ly  outdoor  ambient temperature,  w r i t e  "AMB".) 

c )  Vapor pressure of  s t o r e d  m a t e r i a l  (Complete i, ii, iii o f  t h i s  i tem.  I f  vapor 
pressure i s  n o t  known, w r i t e  "unknown") : 

i . )  Ac tua l  vapor pressure:  0.46 p s i a  a t  average s t o r a g e  temperature 

ii .) Reid vapor pressure:  Average p s i  and minimum-maximum - p s i  

iii.) I f  m a t e r i a l  s t o r e d  i s  a gas o r  l i q u i f i e d  gas, p r o v i d e  t h e  p r e s s u r e  a t  which 

(Aqueous S o l u t i o n  - 0.46 p s i a  a t  maximum s t o r a g e  temperature 
e s s e n t i a l l y  water)  

it i s  s to red :  p s i  gage a t  OF 
-- 

d)  

q u e s t i o n  b e l  ow. ) 

Type o f  l i q u i d  o r g a n i c  m a t e r i a l  ( I f  t h e  m a t e r i a l  i s  an o r g a n i c  l i q u i d  o t h e r  t h a n  a 
gaso l ine ,  fue l  o i l ,  kerosene, crude o i l ,  l u b r i c a n t  o r  o t h e r  pe t ro leum l i q u i d ,  answer t h e '  

I s  i t  a photochemical ly  r e a c t i v e  m a t e r i a l ?  [ ] Yes [ X I  No 

e )  Type o f  waste m a t e r i a l  ( I f  t h e  m a t e r i a l  i s  a waste, answer t h e  q u e s t i o n  below.) 

I s  i t  a hazardous waste? [ ] yes [ ] No 
I f  yes, i d e n t i f y  t y p e  (EPA hazardous waste number) 

f )  I n d i c a t e  t h e  year  ( o r  12-month p e r i o d )  f o r  i t e m  ( 9 ) :  1983 
g) Annual throughput  o f  m a t e r i a l  : 3.750.000 g a l  1 ons. 

1 I 

Completed by Robert K. Roulston. Jr.  Date Auq. 30. 1993 

2 o f  2 



Storage Tank 
Emission Report 

Thursday, September 16 1993 

---- Tank Characteristics ---- 
Identification 

Identification No. : F3E-223 
City: Dayton 
State: Ohio 
Company : DOE- FEMP 

Input Parameters 
Type o f  Tank: Vertical Fixed Roof 

21 Shell Height (ft): 
Diameter (ft) : 16 

Vol ume (gal 1 ons) : 30000 
Turnovers: 125 
Net Throughput (gal /yr) : 3750000 

Tank Dimensions 

Liquid Height (ft): 21 

Roof Characteristics 
Roof Type : Cone 
Roof Height (ft): 0.000 
Slope (ft/ft): 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
She1 1 Col or/Shade: 
ShelJ Condition: Good 
Roof Col or/Shade: 
Roof Condition: Good 

A1 umi num/Specul ar 

A1 umi num/Specul ar 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenheit) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenhei t) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenhei t) = 61.50 
Daily Ambient Temperature Range = 19.20 

1160.00 Solar Insol ation Factor = 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid 61.11 k Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees Farenheit) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees Farenheit) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 26.49 
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?’ e--479 
---- Storage  Tank Vapor Pressure Information ---- 

Thursday, September 16 1993 
Storage Tank Emission Report 
Page 2 

Spec ia t ion  Option: None 
Chemical Liquid: Uranyl N i t r a t e  

Vapor Pressure  o f  t o t a l  mixture = 0.227238 
Minimum Vapor Pressure of  t o t a l  mixture = 0.175816 
Maximum Vapor Pressure of  t o t a l  mixture  = 0.287205 
Vapor Molecular Weight of  Mixture = 18.000000 
Vapor p re s su re  range = 0.111389 

---- Storage  Tank Standing Loss Information (AP-42) ---- 
Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 

Breather  Vent Range = 0.000000 

Total  Standing Losses = 0.00 

Vapor Densi ty  = 0.0007 

Vapor Space Expansion Factor  = 0.044914 
Vented Vapor S a t u r a t i o n  Factor  = 1.000000 

---- Storage  Tank Working Loss Information (AP-42) ---- L 

Net Throughput ( g a l / y e a r )  = 3750000 
Liquid Volume (cub ic  f e e t )  = 4222 
Turnovers = 119 
Turnover Fac tor  = 0.4194 
Working Loss Product Fac tor  = 1.00 
Total  Working Losses = 153.16 

---- Storage  Tank Total  Losses (AP-42) ---- 
Total l o s s e s  = 153.16 l b s / y e a r  water  vapor 



URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
Uranyl Nitrate solution is equal to that of water. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost 
from the tank by entrainment in the aerosol or mist generated during 
.liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample 0-37, Lab #2-9846. 

The emission factor has been determined to be 6 x gU/1 of solution; 
the maximum concentration o f  uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emissions: 153.16 lb water I 6 x lb U 1 = 9.19E-O7 lb Ulyear 

Maxumum Emissions: 

year I 1000 lb water I 
9.19E-O7 lb Ulyear x 5 = 4.60E-06 lb Ulyear 

1 .:- -. 



RENEWAL APPLICATION FOR 

PTO TO71 

.., ... c ,  . ,. . 1 ;:: .. , .. .I.. . 1 . 1  . :,, ..:'. 
' . : i '  . , 



OHIO ENVIRONMENTAL PROTECTION AGENCY 
1 :p-&?98 APPLICATION FOR A PERMIT TO OPERATE 

AN A I R  CONTAMINANT SOURCE i 

D.0.E.-Fernald Environmental Manasement Mr. Stephen M. Beckman 
Facility Name Pro.iect Person to Contact 

7400 W i  1 1  ev Road Post Office Box 398704 
Facility Address Mailing Address 

Fernald Hami 1 ton 45030 Cincinnati OH 45239-8705 
City County Zip City State Zip 

Telephone Area Number Telephone 
513/ 738-6502 513/ 738-6502 

#1431110128-T071 4953 
(Application no., if this is a renewal application) Std. Ind. Class. Code 

1. Complete and attach any of the following appendices most appropriate to 
In addition, a compliance time schedule form the air contaminant source. 

is to be attached when applicable. Check as appropriate the following: 

- Appendix A,  Process 
- Appendix B y  Fuel-Burning Equipment - Appendix C, Incinerator 
- Appendix D, Surface Coating or 

Printing Operation 
- xx Appendix E, Storage Tank 
- Appendix H, Gasoline Dispensing 

Faci 1 i ty 
- Appendix J, Loading Rack at Bulk 

Gasoline Plant or 
Terminal 

- Appendix K, Surface Coating 
Line or Printing Line 

- Appendix L, Solvent Metal 

- Appendix M y  Fugitive Dust 
C1 eani ng 

Emission Sources 

Specify Appendix No. - Appendix N,  Rubber Tire 
Manufacturing 

- Appendix 0, Dry Cleaning 
Faci 1 i ty 

- Appendix P, Landfills 
- Other Appendix 
- Compliance Time Schedule 

2. Description of Source (same as used on appendix):- 

3 .  Your identification for Source (same as used on appendix): 02-099 

I, being the individual specified in Rule 3745-35-02(6) of the Ohio 
Administrative Code, hereby apply for a Permit to Operate the air 
contaminant source(s) described herein. As required, the following 
additional documents are submitted as part of this application (describe 
all attachments) : 

1) Appendix E 
2) Emission Calculations Authorfied Signature" 

6- Kenneth L. A1 kema 
Vice President Requl atorv Proqrams 
Title 

*Pursuant to OAC Rul e 3745-35-02 (B) ( Permi t to Operate). 

Operation of an air contaminant source without an effective permit to operate is 
. -  

I 

prohibited to 3704.05 Ohio Revised Code. Page 1 EPA-3 16 1 8060 

.. 



FOR OFFICIAL USE ONLY 
Premi se No .:-/-/-/- 
Source No. / 
Appl i c a t i o n  No. / 

APPENDIX E-2 

DOE - FEMP 
(Fac i  1 i t y  Name) 

OEPA NO 1431110128 TO71 
FEMP I D  NO. 02-099 

INORGANIC MATERIAL STORAGE TANK OR 
STORAGE TANK WITH CAPACITY LESS THAN 40.000 GALLONS 

1. Tank i d e n t i f i c a t i o n :  Name o r  number F3E-224 (FEMP 2-099) Date I n s t a l l e d  1952 
EP2-090 (month/year)  

2. Tank c a p a c i t y :  30.000 g a l  1 ons 

3. Tank shape: [ X I  Cy1 i n d r i c a l  [ ] Rectangular  

4 .  Tank dimensions: Diameter 15'6" He igh t  21' Length N/A Width N/A 
5. Tank s h e l l  m a t e r i a l :  [ 3 S tee l  [ 3 Aluminum [XI Other, s p e c i f y  S t a i n l e s s  S t e e l  
6. Type o f  tank:  [ ] E x t e r n a l  f l o a t i n g  r o o f  t a n k  

[ ] I n t e r n a l  f l o a t . i n g  r o o f  tank 
[XI F i x e d  r o o f  t a n k  
[ 3 V e r t i c a l  c y l i n d r i c a l  t a n k  
[ 3 H o r i z o n t a l  c y l i n d r i c a l  tank 
[ ] Pressure t a n k  
[ 3 Other,  s p e c i f y  

[ ] Spher ica l  [ 3 Other, s p e c i f y  

7. Locat ion  o f  tank :  [XI Outdoors [ ] Indoors  [ 3 Underground 

8. Type o f  f i l l i n g :  [ X I  Splash [ ] Submerged [ ] Other, s p e c i f y  
9. I f  t h i s  t a n k  i s  l o c a t e d  outdoors and above ground, p r o v i d e  t h e  p a i n t  c o l o r  of t h e  t a n k .  N/A:  

S t a i n l e s s  s t e e l  w/qalvanized s t e e l  j a c k e t  

Cond i t ion  o f  p a i n t :  [ 3 Good [ ] Poor N/A 

[ ] Aluminum ( s p e c u l a r )  [ ] L i g h t  g r a y  [ ] White 
[ 3 Aluminum ( d i f f u s e )  [ 3 Medium g r a y  [ 3 Other, s p e c i f y  

10. I f  t h i s  t a n k  i s  equipped w i t h  o r  vented t o  a vapor c o n t r o l  system, complete ( a )  t h r o u g h  (c)  
o f  t h i s  i tem.  

a) Type o f  vapor c o n t r o l  system 
Manufacturer Make o r  model 
Date i n s t a l l e d  (month and y e a r )  

b) Date t a n k  was equipped w i t h  o r  vented t o  vapor c o n t r o l  system (month & y e a r )  
c)  S p e c i f y  t h e  r a t e  o f  emiss ion o r  percent  c o n t r o l  (by we igh t )  f o r  any p o l l u t a n t s  b e i n g  

N/A  

c o n t r o l  1 ed: 
(A t tach  c a l c u l a t i o n s  and t e s t  d a t a  t o  suppor t  response, un less  p r e v i o u s l y  submi t ted)  
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DOE - FEMP 

F3E-224 (FEMP' 2-09: 
(Facility dame) 

(tank identi f icati on) 

11. Complete the table below for any pressure or vacuum relief vent valve. N/A 
Pres sure. Vacuum If pressure relief is discharged to 

Type of Vent Valve Settinq Settinq va.por control. identify the vapor contr 

12. Operational Data (complete (a) through (9) of this item for all materials stored or to 
stored. Attach additional sheets if necessary.) 

a) Material Uranyl Nitrate Trade Name N /A 

b) Temperature of stored material: Average AMB O F  and Maximum AMB O F 

c) 

Density: -9.0 lbs/gal or O API Producer N /A 

(If temperature is approximately outdoor ambient temperature, write "AMB".) 

Vapor pressure of stored material (Complete i ,  i i ,  i i i  of this item. 
i s not known, write "unknown") : 

If vapor pres: 

i.) Actual vapor pressure: 0.46 psia at average storage temperature 

ii.) Reid vapor pressure: Average .psi and minimum-maximum - psi 

iii.) If material stored is a gas or liquified gas, provide the pressure at which it 

(Aqueous Solution 0.46 psia at maximum storage temperati 
essentially water) 

is stored: psi gage at OF 

d) 
question below.) 

Type of liquid organic material (If the material is an organic liquid other than a 
gasoline, fuel oil, kerosene, crude oil , lubricant or other petroleum liquid, answer 

Is it a photochemically reactive material? [ ] Yes [ X I  No 

e) Type of waste material ( I f  the material is a waste, answer the question below.) 

Is it a hazardous waste? [ ] yes [ ] No 
If yes, identify type (EPA hazardous waste number) 

f) Indicate the year (or 12-month period) for item (9): 1983 
g) Annual throughput of material: 3.750.000 gal 1 ons. 

Completed by Robert K. Roulston, Jr. Date Auq. 30, 1993 

2 of 2 
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Storage Tank 

Emission Report 
Thursday, September 16 1993 

---- Tank Characteristics ---- 
Identification 

Identification No. : F3E-224 
City: Dayton 
State: Ohio 
Company: DOE-FEMP 

Input Parameters 
Type o f  Tank: Vertical fixed Roof 

Tank Dimensions 
Shell Height (ft): 21 

Liquid Height (ft): 21 
Diameter (ft): 16 

Vol ume (gal 1 ons) : 30000 
Turnovers: 125 
Net Throughput (gal /yr) : 3750000 

Roof Characteristics 
Roof Type: Cone 
Roof Height (ft): 0.000 
Slope (ft/ft): 0.00000 
Dome Radius (ft): 0.00 

Paint Characteristics 
She1 1 Col or/Shade: A1 umi num/Specul ar 
Shell Condition: Good 
Roof Color/Shade: A1 umi num/Specul ar 
Roof Cond i ti on : Good 

Breather Vent Settings 
Vacuum Setting(psig): 0.00 
Pressure Setting(psig): 0.00 

---- Storage Tank Contents Temperature Data ---- 
Daily Average Ambient Temperature (Degrees Farenhei t) = 51.90 
Daily Minimum Ambient Temperature (Degrees Farenhei t) = 42.30 
Daily Maximum Ambient Temperature (Degrees Farenhei t) = 61.50 
Daily Ambient Temperature Range = 19.20 
Solar Insolation factor = 1 160.00 
Alpha (Shell) = 0.39 
Alpha (Roof) = 0.39 
Liquid Bulk Temperature (Degrees Farenheit) = 53.24 
Average Liquid Surface Temperature (Degrees farenhei t) = 56.22 
Daily Maximum Liquid Surface Temperature (Degrees farenheit) = 62.84 
Daily Minimum Liquid Surface Temperature (Degrees Farenheit) = 49.60 
Daily Vapor Temperature Range = 26.49 



---- Storage  Tank Vapor Pressure Information ---- 
Thursday, September 16 1993 
Storage  Tank Emission Report 
Page 2 

Spec ia t ion  Option: None 
Chemical Liquid: Uranyl N i t r a t e  

Vapor Pressure o f  t o t a l  mixture  = 0.227238 
Minimum Vapor Pressure o f  t o t a l  mixture = 0.175816 
Maximum Vapor Pressure o f  t o t a l  mixture = 0.287205 
Vapor Molecular Weight o f  Mixture = 18.000000 
Vapor p r e s s u r e  range = 0.111389 

---- Storage  Tank Standing Loss Information (AP-42) ---- 
Roof Outage = 0.00 
Vapor Space Outage = 0.00 
Vapor Space Volume = 0.00 
Vapor Densi ty  = 0.0007 
Breather  Vent Range = 0.000000 
Vapor Space Expansion Fac tor  = 0.044914 
Vented Vapor S a t u r a t i o n  Fac tor  = 1.000000 
Total  Standing Losses = 0.00 

---- Storage  Tank Working Loss  Information (AP-42) ---- 
Net Throughput (ga l  / yea r )  = 3750000 
Liquid Volume (cub ic  f e e t )  = 
Turnovers = 119 
Turnover Fac to r  = 0.4194 
Working Loss Product Fac to r  = 1.00 
Total  Working Losses = 153.16 

_--- Storage  Tank Total  Losses (AP-42) ---- 
Total  l o s s e s  = 153.16 l b s / y e a r  water  vapor 

4222 



URANIUM EMISSIONS 

The calculations for uranium emissions are based on known data where possible and 
where data for parameters is unknown or incomplete, conservative values producing 
a "worst case" condition for emissions are used. 

The conditions used to determine uranium emissions from the tank are as follows: 

At typical tank pressures and temperatures, the vapor pressure of the 
Uranyl Nitrate solution is equal to that of water. 

Since uranium does not vaporize at storage conditions the only mechanism 
for uranium loss from the tank is by entrainment in the aerosol or mist 
generated during liquid storage and transfer. 

Uranium emissions are determined by multiplying the amount of water lost 
from the tank by entrainment in the aerosol or mist generated during 
liquid storage and transfer by an emission factor determined from 
laboratory tests conducted on Lab sample D-37, Lab #2-9846. 

The emission factor has been determined to be 6 x gU/1 of solution; 
the maximum concentration of uranium entrained in the vapor from a boiling 
solution of 9% uranyl nitrate as determined by the laboratory tests. 

Maximum emissions are five times the calculated annual emissions. 

These calculations are based on conservative estimates, the actual emissions are 
expected to be less than those indicated. 

Annual Emissions: 

Maxumum Emissions: 

153.16 lb water I 6 x 
year I 1000 lb water I 

9.19E-O7 lb U/year x 5 = 4.60E-06 lb U/year 

lb U I = 9.19E-O7 lb Ulyear 


